The antibody response to Haemophilus influenzae type b antigens as capsular polysaccharide, lipopolysaccharide, and outer membrane components was studied by enzyme-linked immunosorbent assay in 10 adults infected with this bacterium. Almost all patients had detectable amounts of immunoglobulins G and M antibodies specific to capsular polysaccharide, lipopolysaccharide, or outer membrane in their first serum sample. A significant antibody response in one or more antibody subclasses to capsular polysaccharide, lipopolysaccharide, and outer membrane was noted in 9 of 10, 7 of 10, and 7 of 10 patients, respectively. The occurrence of H. influenzae type b infections in adults cannot be completely explained either by the absence of antibodies against H. influenzae type b in their serum or by the failure to develop specific antibodies to the capsule or certain cell wall components even if these factors probably are important in some cases, e.g., in one patient who was splenectomized.
The antibody response to Haemophilus influenzae type b antigens as capsular polysaccharide, lipopolysaccharide, and outer membrane components was studied by enzyme-linked immunosorbent assay in 10 adults infected with this bacterium. Almost all patients had detectable amounts of immunoglobulins G and M antibodies specific to capsular polysaccharide, lipopolysaccharide, or outer membrane in their first serum sample. A significant antibody response in one or more antibody subclasses to capsular polysaccharide, lipopolysaccharide, and outer membrane was noted in 9 of 10, 7 of 10, and 7 of 10 patients, respectively. The occurrence of H. influenzae type b infections in adults cannot be completely explained either by the absence of antibodies against H. influenzae type b in their serum or by the failure to develop specific antibodies to the capsule or certain cell wall components even if these factors probably are important in some cases, e.g., in one patient who was splenectomized.
Haemophilus influenzae type b infections occurs almost exclusively in children and are rarely seen in adults (7, 13) . However, during the last decade, several studies have drawn attention to H. influenzae infections in adults (6, 8, 10, 12, 14, 15) . It is not possible to determine from the literature whether there has been a true increase in H. influenzae infections in adults or whether the large number of papers reflects an increased awareness of the condition. The rare occurrence of these infections in adults has been associated with the presence of protective antibodies against capsular polysaccharide (CPS) type b in adult sera (7, 11) Antigens. CPS was prepared from H. influenzae type b (strain RAB) as previously described (2) . The concentrated culture supernatant was precipitated with cetavlon and gel filtered through Sephadex 2-B. LPS from a non-encapsulated mutant of H. influenzae type b (strain RAB) was prepared by extraction with hot phenol water (1) . An OM preparation of the aforementioned non-encapsulated mutant was made as previously described (3) .
Antibody determination. Enzyme-linked immunosorbent assay was performed on microplates coated with CPS, LPS, and OM antigens in concentrations of 30, 50 to 75, and 100 p.g/ml, respectively (1, 2) . The serum samples were tested in serial 10-fold dilutions, and antibodies were demonstrated with alkaline phosphatase-coupled swine antibodies against human immunoglobulin to immunoglobulin G (IgG), IgM, and IgA (Orion, Helsinki, Finland); the antibody concentration in the serum was expressed as -logl0 value of the highest serum dilution showing an extinction value of 0.2 above the background. The titer assigned to each sample was the mean of two determinations. A threefold (0.5 -logl0) or greater increase in titer was defined as significant.
RESULTS
The antibody responses to CPS type b, LPS, and OM of the 10 adults studied are shown in Fig. 1 The kinetics of the antibody response to CPS and the maximum levels achieved were highly variable (Fig. 1) . In the two patients with initial antibody response, in whom it was possible to follow antibody levels for more than 3 months (no. 2 and 9), the IgG and IgM levels remained high during the whole observation period of ca. 5 months.
The antibody responses to LPS are shown in Fig. 2 (Fig. 2 and 3) .
DISCUSSION
This study examined the antibody response to CPS, LPS, and OM in adults with invasive H. influenzae type b infections. All but one of the 10 patients studied had, in their first serum sample, levels of specific IgG and IgM antibodies to CPS comparable to levels seen in healthy adults (1) . Even though the serum antibody levels before the start of infection are not known, the time between onset of symptoms and the first serum sample was in most cases so short that it may be assumed that the patients developed their infection despite preexisting specific IgM and IgG antibodies. The only patient with low initial antibodies was a splenectomized woman with very low IgM antibodies but with IgG antibodies of 2.1 -log10 on day 5 of infection, which is close to the mean level in healthy adults (1) . This splenectomized woman was also the only patient who failed to develop a significant antibody increase to CPS in any of the three antibody subclasses. It is well known from other studies that splenec- tomized patients sometimes respond poorly to polysaccharides of another encapsulated organism, Streptococcus pneumoniae (16) , and that they are highly susceptible to infections with this organism (14) . Splenectomized patients are also at risk of becoming infected with H. influenzae (4) 
